Morphological changes induced by the calcium ionophore A23187 in rat basophilic leukemia (2H3) cells.
RBL-2H3 cells have been widely used to study histamine release in vitro. It was previously shown that these cells undergo striking morphological changes after IgE-mediated secretion. The present study was undertaken to examine if the morphological changes were dependent on activation of the Fc epsilon receptor. Therefore, the cells were stimulated to release histamine by two different mechanisms: activation of the Fc epsilon receptor by antigen and treatment with the calcium ionophore A23187. Cell surface and cytoskeletal changes were examined by fluorescence microscopy and scanning electron microscopy after either IgE- or ionophore-mediated histamine release. After exposure of the cells to either secretagogue, the cells spread over the surface of the culture dish and underwent rearrangement of the cytoskeleton. In addition, scanning electron microscopy revealed that deep ruffles developed on the surface of the cells undergoing IgE-mediated release. The surface changes were not as pronounced with the ionophore. The distribution of the cytoskeletal elements was examined by immunofluorescence using FITC-phalloidin and antibodies against vimentin and tubulin. In unstimulated cells actin was localized at the cell periphery, just under the plasma membrane. In the stimulated cells it was associated with the cell periphery and concentrated in the surface ruffles. As the stimulated cells spread, intermediate filaments and microtubules became distributed throughout the cell body, but there was no obvious association with the membrane ruffles. These morphological changes were dependent on the presence of extracellular calcium and on the concentration of ionophore or antigen, and were also correlated with the amount of histamine released. Additionally, IgE-mediated stimulation led to increased uptake of the soluble-phase tracer Lucifer yellow, whereas stimulation with the ionophore A23187 showed no increase in Lucifer yellow internalization. Ionophore A23187 produced changes similar but not identical to those seen in the RBL-2H3 cells after IgE-mediated histamine release. The differences may be owing to the involvement of the Fc epsilon receptor in IgE-mediated secretion.